INTEL  CENTRINO  MOBILE  TECHNOLOGY
Intel Centrino mobile technology connect without wires.
This is Intel's first integrated computing technology designed from the ground up for wireless notebook PCs.
With Intel Centrino mobile technology, three components work together to enable outstanding mobile performance, extended battery life and integrated wireless LAN capability in thinner and lighter notebooks. These components include :
· Intel Pentium-M Processor

· Intel 855 Chipset family

· Intel PRO/Wireless 2100 network connection

PENTIUM – M  PROCESSOR

codename  :  BANIAS
Intel’s first processor designed specifically for mobile PCs

high performance, low power mobile processor with several micro-architectural enhancements over existing Intel mobile processors

Fully compatible with existing Intel architecture-based software

manufactured on Intel’s advanced 0.13 micron process technology 
Pipeline between the P-III’s 10-stage and P 4’s 20-stage

Speed : 900 MHz  to  1.7 GHz

Highest Frequency Mode (HFM) :  1.30 to 1.70 GHz @ 1.47 V
Low Voltage processor at HFM   : 1.20 & 1.10 GHz   @ 1.18 V
Ultra Low Voltage processor at HFM : 1 GHz & 900 MHz @ 1.0 V
Features of Pentium-M

Micro-Ops Fusion

· uses fewer CPU resources 

· merges CPU operations prior to execution

· delivers efficiency in performance & power mgmt

Advanced Instruction Prediction
· processor studies past behavior of pgms and intelligently       anticipate what instructions will be needed next
· includes a loop detector and an indirect branch target buffer

Power-Optimized 400MHz Processor System Bus
· bus remains powered down until it senses incoming data form the chipset
· 
portions of the bus are turned on only when they are needed

  Intelligent Power Distribution

· 
finer granularity hardware gating mechanisms

turns on hardware units partially based on program demand

1MB power managed L2 tranfer cache
· 
significant reduction in memory data latency providing a big    performance improvement

· 
instruction & data Caches are 32KB in size on L1 Cache

· 
cache runs slightly slower to save energy enabling longer battery life
Enhanced SpeedStep technology

2 Modes 

· Battery-Optimized mode : lowest voltage / freq.

· Perf.  -Optimized mode  :  highest voltage / freq.

· P-IV  switches between only two core performance frequencies

· Pentium-M has multiple voltage / frequency operating points
· Voltage/Frequency selection is software controlled by writing to processor MSR’s (Model Specific Registers) thus eliminating chipset dependency

· Improved Thermal Monitor mode

Dedicated Stack manager

· traditional processors repeatedly interrupt program execution to maintain their own internal accounting

· some instructions use the architectural stack as source of operands

Deep & Deeper Sleep Alert States
· very low power states the processor can enter during periods of inactivity

· enabled through the I/O Controller Hub component and the voltage regulator
Mobile packaging technology
2 Techniques:

Micro FCPGA (Flip Chip Pin Grid Array) 


Micro FCBGA (Flip Chip Ball Grid Array) 

· Eliminated the wire-bond approach
· Silicon die mounted face down on an organic substrate populated      with solder balls/pins on the bottom side.
· Capacitors may be placed in the area surrounding the die
· Reduced board space contribute to smaller designs and more    mobility. 

Streaming SIMD Extensions 2 (SSE2)
· new extensions to SIMD capabilities that MMX technology and  SSE technology delivered by adding 144 new instructions

· include 128-bit SIMD integer arithmetic and 128-bit SIMD double-precision floating-point operations.
· reduces the overall number of instructions required to execute a  particular program task = increased performance

· accelerate a broad range of applications, including video, speech, image, photo processing, encryption and other scientific applications

Intel 855GM Chipset GMCH

The Intel 855GM GMCH component provides the processor interface, DDR SDRAM interface, display interface, and Hub interface in an Intel 855GM chipset based system.
· was designed in tandem with Intel Pentium-M processor

· 400MHz system bus delivers a high bandwidth connection betweenthe Intel Pentium-M processor and platform
· Support for up to 2GB of DDR 266/200 MHz   PC1600/PC1200 memory technology
· Integrated Intel Extreme Graphics-2 technology - including 3D rendering acceleration and 2D hardware acceleration
· Support for Hi-Speed Universal Serial Bus(USB 2.0) with backward compatibility  with USB 1.1

· The latest AC97 audio delivers six channels of audio for enhanced sound quality with full surround digital sound 

· Dual ATA-100 controllers support the fastest IDE interface for transfers to storage devices

· Support for Enhanced Intel SpeedStep Technology

· Support for  “Deeper sleep“ power states

· 266 -MB/s point-to-point Hub Interface to Intel 82801DBM ( ICH4-M )
· Chip MCH core voltage reduced to 1.2v for reduced power   consumption
· Support for standard definition DVD quality encoding at low                low CPU utilization
· Supports Suspend to System Memory and Suspend to Disk 
· Two, 165-MHz ,12-bit DVO (DVOB and DVOC) interfaces

· Supports latest Microsoft DitectX and OpenGL technologies

· Compliant with power management schemes like APM Rev 1.2 ,  PCI Power Management Rev 1.0 , ACPI 1.0b and 2.0 
· On Die Thermal sensor, enabling core and System Memory write Thermal throttling for prevention of catastrophic thermal conditions

· 732-pin Micro-FCBGA (37.5 x 37.5 mm) packaging technology
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        Intel PRO/Wireless 2100 network connection

Codename :  COLEXICO
Wireless LAN (WLAN) : A type of LAN that uses high frequency
 Radio waves to communicate among nodes

 Hotspots :  hotspots are locations that allow wireless high-speed
connections to the Internet
 Wi-Fi : It is the trademarked name that WECA (Wireless Compatibility
 Ethernet Alliance) uses to signify WLAN product interoperability
 Access Point : An wireless point connects wired and wireless networks

Together and enables the sending and receiving of data between the wireless Clients and the wired network

· Integrated 802.11b Wi-Fi certified  WLAN capability to connect to Wi-Fi certified access points
· To access the Internet wirelessly, the laptop uses radio signalsto communicate with a wireless LAN via baseband circuitry, a media access controller(MAC) and a radio.

Speeds and Radio freq. of different protocols -
802.11b :  Upto 11 Mbps at 2.4 GHz

802.11a :  Upto 54 Mbps at 5 GHz

802.11g : 11 to 54 Mbps at 2.4 GHz 

Security
· Industry standard wireless LAN security support is available ie., 802.1X, WEP, WPA++
· been verified with leading VPN (virtual private network) suppliers
· will support Cisco LEAP and will be software upgradeable to Cisco Compatible Extensions
Performance

· enables fast network connections with 802.11b (11 Mbps), 
802.11aand 802.11g (54 Mbps)

· per packet antenna selection to enable optimized WLAN 
performance
· also supports an Intel developed technology that reduces 
interference with 802.11 signals and certain Bluetooth devices
Ease-of-use

· Intel PROSet software with automatic WLAN switching support enables automatic switching between wired & wireless LANs
· Intel Intelligent Scanning Technology , reduces power consumption Controlling the freq. of scanning for access points
· Power Save Protocol (PSP) is a user selectable feature with different  power states, which allows the user to make their own power versus performance choice when in battery mode

KEY BENEFITS
Integrated Wireless LAN capability

Breakthrough Mobile Performance

· The laptop achieves outstanding performance due to the features like advanced instruction prediction, 1-MB L2 cache USB 2.0 and 400 MHz system bus  
Multi-tasking office applications

      Pentium-M  :       41% faster than P-III 1.2 GHz

                                   25% faster than P-4 2.4 GHz

Internet Experience

      Pentium-M  :        59% faster than P-III 1.2 GHz
                                     15% faster than P-4 2.4 GHz                         
Extended Battery Life

    Ground-breaking developments include :

· Intelligent power distribution – focuses the system power where the processor needs it most together with features like Enhanced SpeedStep technology, power optimized system bus
Pentium-III   :   4 Hours
Pentium-4     :   3 Hours

Pentium-M   :    5-8 Hours

                     ( On a standard 9-cell Lithium-ion battery)
Avg. Power during battery life:

 LCD – 35%                          Rest of  Platform – 10%

 CPU – 6%                             Memory – 2%

 Clock gen. – 6%                   Graphics – 10%

 WLAN – 2%                         Power supply loss – 10%

 DVD – 3%

 HDD – 10%
Thinner and Lighter Designs
Intel Centrino mobile technology uses leading-edge Micro FCPGA (Flip Chip Pin Grid Array) and Micro FCBGA (Flip Chip Ball Grid Array) 
packaging technology. 
Less power dissipation = lesser surface area
**** *** *** *** *** *** ****
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